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CLAIMS 

1. A method for making a polynucleotide (X1X2) comprising two nucleotide 
segments of interest. XI and X2. wherein X2 in X1X2 is immediately 3' to XI from 
a nucleic acid molecule inchiding XI and the same or a different nucleic acid 
xnolecule including X2, wherein if XI and X2 originate on the same molecule, they 
are not contiguous, the method comprising: 

(a) amplifying a first double stranded nucleic acid segment XI which 
segment comprises a sense and an antisense nucleic acid stx^d, with a first'primer 
set. which primer set comprises (i) a forward primer. PFXl. which hybridizes to the 
3' end of the antisense strand of XI and (ii) a reverse primer. PRXl, which 
hybndizes to the 3' end of the sense strand of XI; 

(b) amplifying a second double stranded nucleic acid segment X2 
which segment comprises a sense and an antisense nucleic acid strand, with a second 
pnmer set, which second primer set comprises (i) a forward primer, PFX2 which 
hybridizes to me 3' end of the antisense stmnd of X2 and (ii) a reverse primer PRX2 
which hybridizes to the 3' end of the sense strand of X2; 

(c) isolating the XI and X2 products of steps (a) and (b) 

(d) performing PGR in a single reaction vessel, said vessel comprising 
the isolated XI and X2 products of step (c) in stoichiometric amounts and primers 
PFXl. PRX2, and a fusion primer, which fusion primer has the nucleotide sequence 
of PRXl preceded at its 5' end by the sequence of tiie complement of PFX2, said 
PFX2 complement termed fFX2% wherein PGR performed in this single vessel 
results in ampUfication of an mtennediate double stranded polynucleotide XlUR 
which intermediate comprises a sense and an antisense nucleic acid strand, and which 
compnses the double stranded nucleic acid segment XI and a 5' double stranded 
nucleic acid segment of X2. wherein the 3' end of XI is fused to the 5' segment of 
X2. and wherem said reaction also results in amplification of the XlUR intermediate 
to make X1X2 by denaturing and amiealmg XlUR and X2 to form amiealed species 
and then extending and ampUfying said annealed species using DNA polymerase 
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A yoi for .naking . poly^^ (x,X2) con^Aing two nucleodde 
segm^. Of .teres, XI «>d X2. wherein X2 i. X1X2 is in^^ ru>Xl^t 
. n„c,e.c acid ^.leoule inching XI .od «.» »»e or a diffe.ent nuclei: acM 
n«>.ec^e .ctading X2. wherein if » and X2 arigh«.e on ^ ^ .oieouie ^ 
are not contigDotB, the method comprising: 

(a) amplifymg . first double stnmded mrcleic acid segment XI which 
^^comprisea a sense and an ..^sense nuCeic acid s^, Z a flrst';*:: 

whKh pnmer set comprises (i) a forward prhner, PPXi. which hyWdizcs u> the 
3 end Of the anOsense strand of XI and (ii) a reverse primer. PRXl which 
hybndiMstotheS-endofthesensestrandofXl; 

(b) ampE^dng a second double stranded nucleic acid segmeM, X2 
whrch segment comprises a sense and an antiscnse nucleic acid strand. wTa sl2 
P^rn. se, which second prhner set comprises (i) a forward primer PKX2,^ 

*: o'*^^ ^--^ and (U) a r^erse primer 

wh.chhyhridi«stothe3'endofthesensest,audofX2; 

(c) isolattag the XI and X2 products of sieps (a) and (b) 

ofPm preceded a. .ts 5- end by t^ se^ ^^.^^ 
PRXl complement termed PEXr. wherem PGR perfcrmed m .his smgl. «ssel 
in ampliflcaHon of an h..e.„^ double stranded po.ynncle«if DR^ 
whrch mtermedtate comprises a sense and an antisense nucleic acid strand, and which 
compnses .e double stranded nucleic add segment X. and a 3- J,e sld^ 
nuderc acd segment of X,. whereh. «.c 5- end of X2 is <bs«l to «,e 3- segment of 

X xTLT 'T"" t "^'^'^ ""^ ^•^^ make 

X1X2 by denatunng and amrealing DRX2 and X. to ^ am»aled species and then 
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extending and ampli^g said annealed species lasing DNA polymerase possessing 
both 5'-3' polymerase activity and 5'-3' exonuclease activity and primers PRXl and 

PFX2. 

3. A method for making a polynucleotide (X1X2) comprising two nucleotide 
stents of interest, XI and X2, wherein X2 in X1X2 is immediately 3' to XI from 
a nucleic acid molecule including XI and the same or a different nucleic acid 
molecule including X2, wherein if XI and X2 originate on the same molecule, they 
are not contiguous, the method comprising: 

(a) amplifying a first double stranded nucleic acid segment XI which 
segment comprises a sense and an antisense nucleic acid strand, with a first'primer 
set, which primer set comprises (i) a forward primer, PFXl. which hybridizes to the 
3' end of the antisense strand of XI and (ii) a reverse primer, PRXl, which 
hybndizes to the 3' end of the sense strand of XI; 

(b) amplifying a second double stranded nucleic acid segment, X2 
which segment comprises a sense and an antisense nucleic acid strand, with a second 
prmier set, which second primer set comprises (i) a forward primer, PFX2 which 
hybndizes to the 3' end of the antisense strand of X2 and (ii) a reverse primer. PRX2 
which hybridizes to the 3 ' end of the sense strand of X2; 

(c) amplifying an intennediate double stranded polynucleotide XlUR, 
which intemiediate comprises a sense and an antisense nucleic acid strand, and which 
compnses the double stranded nucleic acid segment XI and a 5' double stranded 
nucleic acid segment of X2. wherem the 3' end of XI is fused to tiie 5» segment of 
X2, witii a fliird primer set. which flrird primer set comprises (i) PFXl and (ii) a 
fusion primer, which fusion primer has tiie nucleotide sequence of PRXl preceded at 
Its 5' end by die sequence of die complement of PEX2. said PPX2 complement 
termed PFX2'; and 

(d) making and amplifying X1X2 by denaturing and amiealing XlUR 
and X2 to form amiealed species and then extending and amplifying said amiealed 
species usmg DNA polymerase and primers PFXl and PRX2. 
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4. A method for making a polynucleotide (X1X2) comprising two nucleotide 
segments of interest. XI and X2. wherein X2 in X1X2 is immediately 3' to XI fiom 
a nucleic acid molecule including XI and the same or a different nucleic acid 
molecule including X2. wherein if XI and X2 originate on the same molecule they 
are not contiguous, the method comprising: 

(a) amplifying a first double stranded nucleic acid segment XI which 
segment comprises a sense and an antisense nucleic acid strand, with a first primer 
set. whxch primer set comprises (i) a forward primer, PFXl. which hybridizes to the 
3' end of the antisense strand of XI and (ii) a reverse primer. PRXl. which 
hybndizes to the 3 ' end of the sense strand of XI ; 

(b) ampKfymg a second double stranded nucleic acid segment X2 
which segment comprises a sense and an antisense nucleic acid strand, with a second 
pnmer set. which second primer set comprises (i) a forward primer, PFX2. which 
hybridizes to the 3' end of the antisense strand of X2 and (ii) a reverse primer, PRX2 
which hybridizes to the 3' end of the sense strand of X2; 

(c) amplifying an intermediate double stranded polynucleotide DRX2 
which intermediate comprises a sense and an antisense nucleic acid strand, and which 
comprises the double stranded nucleic acid segment X2 and a 3' double stranded 
nucleic acid segment of XI. wherein the 5' end of X2 is fused to the 3' segment of 
XI. wrth a third primer set. which third primer set comprises (i) PRX2 and (ii) a 
fUsxon primer, which fusion primer has the nucleotide sequence of PPX2 preceded at 
Its 5' end by the sequence of the complement of PRXl. said PRXl complement 
termed PRXl'; and 

(d) making and amplifying X1X2 by denaturing and am^ealmg DRX2 
and X2 to form amiealed species and then extending and amplifying said am^ealed 
species using DNA polymerase and primers PRXl and PFX2. 

5. A method for making a polynucleotide (X1X2) comprising two nucleotide 
segments of interest, XI and X2. wherein X2 in X1X2 is immediately 3' to XI from 
a nucleic acid molecule including XI and the same or a different nucleic acid 
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molecule including X2, wherein if XI and X2 originate on the same molecule, they 
are not contiguous, the method comprising; 

(a) amplifying a first double stranded nucleic acid segment, X2, which 
segment comprises a sense and an antisense nucleic acid stmnd, with a second primer 
set. which second primer set comprises (i) a forward primer, PFX2. which hybridizes 
to the 3' end of the antisense strand of X2 and (ii) a reverse primer. PRX2, which 
hybndizes to the 3' end of the sense strand of X2; 

(b) amplifying an intermediate double stranded polynucleotide XlUR 
which intennediate comprises a sense and an antisense nucleic acid strand, and which 
comprises the double stranded nucleic acid segment XI and a 5' double stranded 
nucleic acid segment of X2. wherein the 3' end of XI is fused to the 5' segment of 
X2. with a third primer set. which third primer set comprises (i) a forward primer 
PKXl. which hybridizes to the 3' end of the antisense strand of XI and (ii) a fusion 
pnmer, which fusion primer has the nucleotide sequence of a reverse primer, PRXl 
which hybridizes to the 3' end of the sense strand of XI. preceded at its 5' end by thi 
sequence of the complement of PFX2, said PFX2 complement termed PFX2'; and 

(c) making and ampUfying X1X2 by denaturing and annealiiig XlUR 
and X2 to form amiealed species and then extending and amplifying said amiealed 
species using DNA polymerase and primers PFXl and PRX2. 

6. A method for making a polynucleotide (X1X2) comprising two nucleotide 
segments of interest, XI and X2. wherein X2 in X1X2 is immediatety 3' to XI from 
a nucleic acid molecule including XI and the same or a different macleic acid 
molecule including X2, wherein if XI and X2 originate on the same molecule, they 
are not contiguous, the method comprising: 

(a) anq)Ufying a first double stranded nucleic acid segment XI, which 
segment comprises a sense and an antisense nucleic acid strand, with a first primer 
set, which primer set comprises (i) a forward primer, PFXl. which hybridizes to the 
3' end of the antisense strand of XI and (ii) a reverse primer. PRXl, which 
hybndizes to the 3 ' end of the sense strand of XI ; 
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(b) amplifying an intennediate double stranded polynucleotide DRX2, 
which intermediate con^rises a sense and an antisense nucleic acid strand, and which 
comprises the double stranded nucleic acid segment X2 and a 3* double stranded 
nucleic acid segment of XI, wherein the 5' end of X2 is fused to the 3* segment of 
XI. with a third primer set. which third primer set comprises (i) a reverse primer, 
PRX2. which hybridizes to the 3' end of the sense strand of X2 and (ii) a fosioii 
primer, which fusion primer has the nucleotide sequence of a forward primer, PFX2, 
which hybridizes to the 3' end of the antisense strand of X2 preceded at its 5'' end by 
the sequence of the complement of PRXl. said PRXl complement termed PRXl'; 
and 

(c) making and amplifying X1X2 by denaturing and annealing DRX2 
and X2 to form annealed species and then extending and ampUfying said annealed 
species using DNA polymerase and primers PRX 1 and PEX2. 

7. The method of any of claims 1-6 characterized in that the segments XI and 
X2 are both included in the same nucleic acid molecule. 

8. The method of claim 7 characterized in that said nucleic acid molecule is the 
genome of a mammalian, preferably a human being. 

9. The method of any of claims 1-8 characterized in that said polynucleotide 
(X1X2) encodes a biologically active polypeptide. 

10. The method of claim 9 characterized in that said polynucleotide (X1X2) 
encodes a polypeptide having the activity of chorionic gonadotropin (CG); 
luteinizing hormone (LH), follicle stimulating hormone (FSH) or a polypeptide 
having the activity of both LH and FSH; thyroid stimulating hormone (JSH); alfa- 
interferon (INF-a). beta-interferon (INF.p) or a polypeptide having the acti>dty of 
both INF-a and INF-p. 

11. The method of any of claims 1-8 characterized in that the segment XI 
encodes a signal sequence and X2 encodes a biologically active polypeptide. 
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12. A method for manufacturing a recombinant protein encoded by the 
polynucleotide (X1X2) which comprises inserting in a suitable expression vector 

the polynucleotide (XlX2)obtainedby the method according to any of claims 1-6 

13. A nucleic acid molecule comprising the polynucleotide sequence set forth in 
SEQ ID NO: 20. 

14. A vector comprising the nucleic acid molecule of claim 13. 

15. A mammalian host ceU tmnsformed to express the polynucleotide of SEQ ID 
NO: 20. 

16. A polypeptide comprising the amino acid sequence set forth in SEQ ID NO: 

17. An oUgonucleotide having the sequence set forth in SEQ ID NO: 1 1. 

18. An oUgonucleotide having the sequence set forth in SEQ ID NO: 12. 

19. An oKgomicleotide having the sequence set forth in SEQ ID NO- 30 or SEO 
ID NO: 31. ^ 

20. A polypeptide encoded by one of the oligonucleotides according to claim 19 

21. A polypeptide having the activity of the polypeptide according to claim 20. 

22. A method for making a polynucleotide (X1X2) comprising two nucleotide 
segments of interest. XI and X2, wherein X2 in X1X2 is immediately 3' to XI 
fiom a nucleic acid molecule including XI and Ae same or a different nucleic acid 
molecule including X2, wherein if XI and X2 originate on the same molecule, they 
are not contiguous, the method comprising; 

(a) ampUfying at least one intennediate double stranded polynucleotide 
selected from the group consisting of XlUR and DRX2, wherein UR is a 5' 
segment of X2 having at least 12 nucleotides and DR is a 3' segment of XI having 
at least 12 mxcleotides, in a polymerase chain reaction using the foUowing primer 
sctsr 

(i) for XlUR; a forward primer. PFXl, which hybridizes to the 3' 
end of the antisense strand of XI and a fusion primer, which fusion primer has the 
nucleotide sequence of a reverse primer, PRXl. which hybridizes to the 3' end of 
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the sense strand of XI . preceded at its 5' end by the sequence of the complement of 
PFX2, said PFX2 complement termed PFX2'; and 

(ii) for DRX2, a reverse primer, PRX2, which hybridizes to the 3' 
end of the sense strand of X2 and a fusion primer, which fusion primer has the 
nucleotide sequence of a forward primer, PFX2, which hybridizes to the 3' end of 
me antisense slxand of X2 preceded at its 5' end by the sequence of the 
complement of PRXl, said PRXl complement termed PRXl'; 

(b) fonning Species A selected from the group of; 

(i) the sense strand of XlUR annealed to the antisense strand of X2 
where the intermediate is XlUR; 

(ii) the sense strand of XI annealed to the antisense strand of DRX2 
where the intennediate is DRX2; and 

(iii) the sense strand of XlUR amiealed to the antisense strand of 
DRX2 wh«e the intermediate is XlUR and DRX2; 

(c) fonning Species B selected from the group of: 

(i) the antisense strand of XlUR amiealed to the sense strand of X2 
where the intennediate is XlUR; 

(ii) the antisense strand of XI annealed to the sense strand of DRX2 
where the intennediate is DRX2; and 

(iii) the antisense strand of XlUR amiealed to the sense strand of 
DRX2 where the intermediate is XlUR and DRX2; and 

(d) by a polymerase chain reaction performed under predetennined 
polymerization conditions, extending Species A using a polymerase enzyme 
possessmg 5'-3' polymerase activity to fonn X1X2. and extending Species B using 
pnmers PFXl and PKX2 and a polymerase enzyme possessing both 5'-3' 
polymerase activity and 5'-3' exonuclease activity to form X1X2. 

23. A method for making a polynucleotide (X1X2) comprismg two nucleotide 
segments of interest. XI and X2, wherein X2 in X1X2 is immediately 3' to XI 
from a nucleic acid molecule including XI and iJxe same or a di^rent nucleic acid 
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molecule including X2, wherein if XI and X2 originate on the same molecule, they 
are not contiguous, the method comprising; 

(a) ampUfying at least one intennediate double stranded polynucleotide 
selected from the group consisting of XlUR and .DRX2, wherem UR is a 5' 
segment of X2 having at least 12 nucleotides and DR is a 3' segment of XI having 
at least 12 nucleotides, in a polymerase chain reaction using the foUowing primer 



sets 



(i) for XlUR; a forward primer, PFXl, which hybridizes to the 3' 
end of the antisense strand of XI and a fosion primer, which fusion primer has the 
nucleotide sequence of a reverse primer, PRXl. which hybridizes to the 3' end of 
the sense strand of XI. preceded at its 5' end by the sequence of the complement of 
PFX2, said PFX2 complement termed PFX2'; and 

(ii) for DRX2. a reverse primer, PRX2, which hybridizes to the 3' 
end of the sense strand of X2 and a fusion primer, which fusion primer has the 
nucleotide sequence of a forward primer. PFX2, which hybridizes to the 3' end of 
the antisense strand of X2 preceded at its 5' end by the sequence of the 
complement of PRXl, said PRXl complement termed PRXl'; 

(b) annealing at least one of the following; 

(i) the seQse strand of XlUR and the antisense strand of X2 to fonn 

Species A; 

(ii) the sense strand of XI and the antisense strand of DRX2 to fonn 

Species A; and 

(iii) the sense strand of XlUR and the antisense strand of DRX2 to 
form Species A; 

(iv) the antisense strand of XlUR and the sense strand of X2 to 
form Species B; 

(V) the antisense strand of XI and the sense strand of DRX2 to fonn 

Species B; and 
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(iii) the antisense strand of XlUR and the sense strand of DRX2 to 
fonn Species A; and 

(c) by a polymerase chain reaction perfonned under predetennined 
polymerization conditions, extending Species A using a polymerase enzyme 
possessing 5'.3' polymerase activity to fonn X1X2. and extending Species B using 
primers PFXl and PRX2 and a polymerase enzyme possessing both 5'-3' 
polymerase activity and 5'-3' exonuclease activity to form X1X2. 

24. The method of claim 22 or 23 characterized m that the segments XI and X2 
are both mcluded in the same nucleic add molecule. 

25. The method of claim 24 characterized in that said nucleic acid molecule is 
the genome of a mammalian, preferably a human being. 

26. The method of any of claims 22-25 characterized in that said polynucleotide 
PC1X2) encodes a biologically active polypeptide. 

27. The method of claim 26 characterized in that said polynucleotide (XIX2) 
encodes a polypeptide having the activity of chorionic gonadotropin (CG), 
lutemizing hormone (LH), follicle stimulating hormone (FSH) or thyroid 
stimulating hormone (TSH). 

28. The method of any of claims 22-27 characterized in that ihe segment XI 
encodes a signal sequence and X2 encodes a biologicaUy active polypeptide. 

29. A method for manufacturing a recombinant protein encoded by the 
polynucleotide CX1X2) which comprises inserting in a suitable egression vector 
the polynucleotide (X1X2) obtained by the method accordmg to any of claims 22- 
27. 



